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[eri^l "^^ to itad'whi^s '^ v^^^ In particxiiar this Invention 
j^n of <?cK!de^ei wfiwl^f 5^©^ of flat or scml-drop 

|i(ti«ut Aot'^Kmitecl for cStmiw^WiiU. Itifs (Vt^ehtibn furthier relates to a 

bead-seat wheel tire bead seat area «roul<l have a S° tacier ami profile 
.5.^ Jtlf« contact Is Involved) as defined In the Inteniatfonal tfrie and dm standards / 
^Ste/ hand books such as ETRTO, T&RA, JATMA. TTtIs ts applicable for all 5^ bead 
If Jims l.e. It Includes semi drop center, flat base etc. Mainly this Is for tube type 
It can be used as tubeless type only when a suitable sealing exists (as 

^™ ^ed by tire manufacturer), it has to be used along with the suitable 

provable flange / flanges (as recommended by wheel manufacturer) at the end/ends 
|bftherim, 

I^Ttils invention relates to a construction, apparatus and a method of producing integral 
1^ whe«l rtm and disc assembly of a 5^ taper bead-seat of flat or seml*drop center rim, 
ii ' providing a generally droular steel blank from a sheet stock of pre^etemtlned unlfbttn 
|i athtekness, the blank is prrferably %rtth a center hole pierced to a predetermined size- 
Ifi-t ,The blank Is prrfonmed In spinning machine to a predetermined cylindrical proflle a 
^ shape, such perform Is further spun and 'flow formed In a spinning madtlne, tlie 
preform being positioned between an outer roll & inner mandrel and held against the 
damping plate, such Innw mandrel comprise of a outboard surface which conforms to 
the predetermined Inner diameter of the rim comprising of gutter portion, the well, the 
bead*seat and fixed flange and sucb outer roll comprise of outboard surface which 
confirms to the final shape and profile of the gutter wall. Ihe preform peripheral 
cytindrlcal portion Is then spun against the outboard surface of the Inner mandrel & 
outboard surface of the outer roll to displace the material in backward ^ forward 
direction to the final profile and shape of the gutter wall and predetermined profile & 
form of well, bead-seat, fixed flange respectively. The spun rim comprising of gutter, 
well and bead seat Is further spun and flow formed In a spinning machine, b^ng 
positioned between an outer mandrel and an Inner clamping plate, such outer nr>andrel 
comprise of a Inboard surface which conforms to the final shape of the fixed flange 
and ^ angle to the bead-seat, is spun and flow fomied against the inner surface of 
the outer mandrel by a shaping roller of predetemiined shape to form the final shape 
of the fixed Range and 5^ bead-seat 

In Its most conventional form, a fabricated sheet steel wheel of a tf* taper bead*seat 
Of flat-base or semi-drop center rims for a vehlde, the rim Inner peri{rfiery have 
wdded or Jointed central disc also made of sheet steel. The tire mounts on the outer 
periphery of the rim supported by the central disc, whith provides a means of 
attacfunent to spfndle hubs, brake drum or other like assodated parts of the vehlde. 
It Is essential that the rtm and disc, In their assembled relationship, Insure perfect 
roundness of the rim and accurate axial alignment of the rim with respect to the disc 
beviatfons In the respective directions being termed as ''radiar and *'axiar rvn-outs, 
tlie Vehlde manufacturers establish extremely rigid spedfications In the tolerances for 
these dimensions. 

When such wheels are manufactured in the conventional method, the rim and discs 
are nonnally made as separate components* These two components are then 
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assembled together In a press or In a fixture, the disc fixed at ''V^P^^l^ 
flange to the inner pertphery of the nm by welding or some other "•'e '^<><» toform 
the complete wheel assemWy. In the oonyentional method of making tt>e runs by 
using a butt-vwslded hoop made out of a strip of hot rolled sections or plate, acWeving 
^ch a dose tolerance on the roundness has ftound to be extremely diffiailt due to the 
tocalized "kink- In the region of butt welded Joint and the non-uniform spring back 
during the rtm diameter-calibration operation. Ukewlse accurate dimensional control In 
making the disc ar« also found dimoilt due to cold press fomting |nooiisWfincy, 
brought about by dimensional and properties variation of the Input nwterial. fw^r 
substontlat distortion due to welding the Owo iwts f^**^"^^^^^ 
additional costly operation to ensure that the ajdal aHgnment is held vrtthln limte, it te 
appreciated by the people who are skilled In the manufactoring wheels ttet such 
duSortion once ooonred cannot be corrected completely and a w^^^ed assernbly does 
not lend itsdf well to the rigorous balancing and centering of the wheel Sudr shift in 
the axial alignment and also the localized Wnk In the rtm In the region of the butt 
welded Joint Is known to produce first harmonics during veWde running cauang 
vibration and high noise. The .axial shift between the disc and the rim also produces 
imbalance of the wheel causing vehlde disturbance or thumping / shake. 

Further when su* wheels have been run with te^?«<»ds to 

cracks have usually occurred in the center of the disc where It Is attadied to its 

supporting axte and In the welds, wWch have attadied the rim to the disc 

Another problem of the wheel of conventional design Is due to the cor^lnt of using 
break drum of larger size. TMs Is due to the disc peripheral portion being assemweo 
under the rtm, thus restilcOng space for accommodating a break drumi of la'[9fr aze. 
Todays vehlde carrtes more loads at Wgh speed. From the point of view safety It is 
necessary to provide for a greater area for a larger envelope break components for 
Improved breaking performance. 

The use of Integral wheel rim and disc assembly of a 5° taper bead-sMt of flat or 
seml-drop center rims of low cartxm and high strength steel, would lead to a 
iraUceatale reducUon In weight, woirid fedHtate balandng and centering. 

It is wdl recognized that wheels are not only crttlcal to the safety of an aw^l^SS^!! 
vehideluiiialso.being an un^rung mass has a pronounced effect on vehide swbiirty 
and drivliig antert. It is thus obvious that only an mtegral ri"L?"^, 
^isembly oM^S^to bead-seat of flat or seml-drop center rims constrwttionana a 
^a^&^i^mm requirement as enumerated as 

H6wevep.«up. to theT presCTtr^tlmiSj none of the prior processes has enabled to be 
^SfmM^^^'^ K«mbly of a 5« taper bead-seat of flat or 
semWrop center rims construction under satlsfadory tedinlcel ^"<V^^^^^ 
conditions, either on aixpunt of the fact that they do not if"* *fl[«f?^J®J^' 
production at an attractive cost price, or on account of the 
Obtained do not satisfy the requirements of the users, strength, minimal <"wa'»"^ 
and first hamionlc content, and accuracy of the significant dimensional chara<ieristics. 

The jiresent Invention relates to a apparatos and method for produdng »ntegral^TOl 
wheel rim and disc assembly of a 5* toper bead-seat of flat ^^^[^^^'^^SL 
rims for vehldes, whldi lends Itself partlculariy well to mass produdJon and I)«wdes 
wheels which meet the requirements of users such as ha\re just been enumo^reo 
above. A vehlde Integral wheel rim and disc assembly of a 5" taper bead-seat of fiat 



oMEcisofniFmvmntm 

««ae steel wheeb of S» tew ^dHeS^, S-"™ '™' 

(Kwifflni^rator S SL? ;'"* °'^?«"-«'<>l> center 
<l«eitnlned urtfom. tMdiiess, tti wSk i. JXiSl^?" • *eet sto* of pie- 
predetermliied size. The iimSmLS K^^. • •">'« Pleiwl to a 
praflle & shape, such piSf is SSTSL? .»??"'"? " P-MeterniliiJ 
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^ wh/di'Sn^SfcTl''"^ ^ roll comprise of outboard surfeoe 

wroch conBnns to tfie finsi shape and profile of the outter wall ih^nn^«^iL^h^ 

forward & reJere sin agalnS^T^JiSS^^SS^Tf tS'^SSS 
mandrel & outboard surftee of the outer ring to a predete^nlned proWe & w^T 
bwd-seat; fixed flange and the final profile and shapT^lE S^ll f^^v 
The spun rim comprising of gutter, well and bead seat Is foVSer smii3 itoSTfo^^ 
In a spmnlng marine, being positioned between an S mSS^ and^n 

*e final shape of the fb(ed flange and S^bead-seat, is spun and flow fon^ed aoainS 
ttie inner sur^ce of the outer mandrel by a shaping ro\lS^ofl^Z^!^<^^ 
form the final shape of the fixed flange and 5» bSiJeat ^ 

Before badcward & forward spinning of the prefbmi the amiam ic «.hf<»^ 
|2-«ons Where the cental hole, ^un«ng^T^;J5«^':Srh:L^^^^ 

^nSSL^^Sty't """^ »™' "^""""O 

The prfndpal objects of the present Invention are to pivvide a unique, low cost method 
% LTr Sril'J^f ??? * " integral'wheel rim Td di^ a^5«bfo?2 

S>m'?hJ21S' I^^V r^lT!? and »e like. Steel WaSlsformeS 

mSrnufaSrff^c! iiS f^i^ » 'P'""'"^ operation to reduce 

TT»e ^nnlng & flow forming technique employs tools with a 

T^lr^J^' "^^^^ associated manufbciirilig a,st, as well 
Jfir™* ecpenses. The spin forming machine can be easily prograrnmed to form 
i^St fw^'. ^ '"'^od is espedilf witSnS mawSS 

SSSf^^H*''^*" low voiunw wheel designs as wen as pSrtlcul^y well adaptS S 
manufacturing one-pleoe type vehide wheels ftor builc manufacturing. p «• 

b?^!hiS^SE!? ^ ^ understood and 

?2SSj£i ir^hSr^.**""**..!!! i^* reference to the fofiowing written 

spedficatlon, claims and appended drawings.. 

groCEP DESCRimnow OF THI S DHAWIMCg 

Snh^^S^*? coreotutes a part of Invention. TTie drawings illustrate an 
«nbodhnent of Invendon and together with the descripOon iilustiate principle iJ 

^ptTiHSLtoH!'' « ^'^'^ any necessary Nmitatfon on the essential 

Thedrawings are given by way of non-limitative example to explain the nature of the 

The foiK2S^^E£52,I!;S®I?''?*"« f ^ '"''«"«on rel^noe is now made to 
the following descripdon taken In oor^unctlon with accompanying drawings. 

Sf*^'*. characterize the invention are poiitted out 

iSS £ '^S'* fL""* ««escriptlon. For a better understa^ng of the 

Invention, its operating advantage, spedflc objects obtained by its use, r^eren^ 



Should be made to the drawings and descriptive matter is which there are Illustrated 
and described preferred embodiments of Invention. 

Referring now to drawings, where llice numerals designate Idenbcal or oonnesponding 
parts throughout the referred views. 

Fig 1 * shows sectional view of a disc blank of the welded 5^ taper bead-seat of flat- 
base or semi-drop center oonstniction wheel of the prior art. 

Fig 2 * shows sectional view of a formed disc of the welded 5^ taper bead-^seat of flat 
base or semi-drop center wheels of the prior art. 

Fig 3 - shows sectionat view of a disc with nfK>unting, central and vent holes of the 
welded S** taper bead-seat of flat base or semi-drop center wheels of the prior art. 

Fig 4 shows a sdiematic representation the welded hoop from flat plate for the 
manufacture of rims for welded 5° taper bead-seat of flat base or semi*drop center 
wheels of the prior art. 

Rg 5 - shows a schematic representation the welded hoop from mill sedHon fbr the 
mamifiKture of rims for welded taper bead-seat of flat base or semi-drop center 
wheels of the prior art 

Hg 6 - shows a schematic representation the rolling operation Invohred In producing 
rims for welded 5° taper bead-seat of flat base or semi-drop center wheels of the prior 
art 

Fig 7 * shows a schematic representation the calibration process steps involved in 
producing rims for welded 5^ taper bead-seat of flat base or semi-drop center wheels 
of the prior art 

ng 8 •* shows a schematic representation the assembled disc & rim & welded 5^ taper 
bead-seat of flat base or semi-drop center wheels of the prior art. 

Fig 9 - Shows a sectional view of disc steel blank with center hole of the one-piece 
sted wheel for producing Integral wheel rim and disc assembly of a 5^ taper bead-seat 
of flat or semi-drop center rim In accordance with the present Invention. 

Rg 10 - shows a schematic representation of the first stage of spinning process of the 
producing integral wheel rim and disc assembly of a taper bead-seat of flat or semi- 
drop center rim in aooordanoe with the present invention. 

Hg 11 - shows a sdiematic representation of the spun whed from the previous step, 
wherein the mounting and center hole is pierced In accordance with the present 
invention. 

Rg 12 - shows a schematic representation of the spun wheel from the previous step 
wherein the vent holes are pierced in aooonlance with the present invention. 

Rg 13 - shows a schematic representation of the second stage of shows a schematic 
representation of the second stage of forward and backward displacement of material 
during spinning process of producing Integral wheel .rim and disc assembly of a 
taper t)ead*seat of flat or semi-drop center rim In aooordanoe with the present 
Invention 
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Rg 14 - shows a schematic representation of the final stage of spinning pn>oess of 
prpducfng integral wheel rim and disc assembly of a 5° taper bead-seat of flat^r^i- 
drop center rim where the bead-seat and fixed flange are formed to the final oroflie 
and shape In aooordanoe with the present Invention ^ 

2ko!5„"»^TL^^^ representation of the spun wheel (hm the previous step, 
wherein the fixed flange edges are machined. 

a perceptive view of the one-pleoe steel wheel of integral wheel rim 

a^SL'SST^i^ ^ seml^ropcenter rim in 

aooordanoe with tbe present Invention. 

EMBODIM J?^ *^*^^*^ ^'^ ^"'^ ^ PBmP».^H 

The steps involved in the manufacture of steel discs are blanking of the circular blank 
2LJ^*??" thickness, press-fonning and piercing the center hole, mounting 
and vent holes as shown in ngi,ng 2 and Fig 3. ' 

The conventional method of producing the steel wheel is shown in Rg t Do Ha 8. In 

HH "IJIS?!^'^ "I?*"*" ^ *e rim are manufedured as ^rate 

components then wdded or Jointed byothermeans after assembly. 

HlfflSif by using a flat plate of unifbmi thickness or using the 

profiled hot rolled plate as shown In Rg 4 and Rg 5. In either case the plate is colled 
nS^l ^'*!r* W""*^ dressed. In the case of flat plate, the 

2: *'lf'^"' " adweved using press or spinning operattons either hot or cold. 
Rnally the rims are roll formed & calibrated for the diameter and out-of roundness 
accuracy as shown in the Rg 6 and Rg 7. . vuwnws 

HlfH^I'^ ^^^^IL^ ^ assembled in a press or a fixture and the Joints are 

welded or Jointi^by other means after assembly. The wheels subsequently under 
goes several machining steps to machine center spigot and bolt hole as shown in Rg 

gRgFERRED EMBODIMEWTS 9F TOE IIWB>l|^ ^p| 

2^^«r?«flKlI!f ' Invention is shown In Rg 9 to Rg 15. The following 
?S^£^«H«? ^ f"^^ contemplated mode of canying out the Invention 
Thfe descrtpoon 1$ made for the purpose of niustrating the general principles of the 

S^tZiJi'^'lSi'^ ^ "^'""S sense.V Sope ofttle invention ij 

best determined by reference to the appended claims 

teoV^SS.; n7'n^^"?*"*"' ^ '."^f*"" •"^ rim and disc assembly for S« 
?ow fnmin^i^H semlHfrop center steel wheels Imfolves a spiniiFng and 

2!l22r ^EJ**^"" ^ !?°**" »e Steel blank of pre^etennined 
JSSS^fni ^ Wa"'^ 's preferably with a center hole pierced to a 

Sr^SSnS ^K^' '"^ « 4-axi$ spinning machine to an 

^® operation is now explained in greater detail. The blank is 

SSk^'lSu-^^S? ^^'^ on the outer pertpheSil^tS 

Siac^?nd^mw.*5!r?J^r^ ^'J?'* »"ie time ghre predetermined cylindrical 
snape and profile to the blank as per the predefined machine program. The outboani 
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surface of the Inner mandrel Ml corresponds to the predetemilned Inner diameter of 
rim portion. 

The next Involves plerdng mounting, central and vent holes as shown In the Rg 11 & 
Fig 12. 

Tlie next step Involve forward & backward spinning to extend the cylindrical portion of 
the perfOmi froitUhe first step to an cylindrical shape of predetemtlned inner diameter 
and width comprising of gutter region, well and the fixed flange as shown In Fig 13 
and at the same time cylindrical portion comprising of gutter region is badcward spun 
as shown to a piedetemilned inner diameter and width. The operation is now 
explained in greater detail. The preformed Wank as shown in Rg 12, Is spun and flow 
formed In a CNC 4-axi$ spinning machine. The preformed blank is po^oned between 
inner mandc^ M2 and outer roH R2 and damped prior to spinning operation by the 
Clamping plate C2. The roller R2 mounted on CNC hydrauUcally actuated slide impart 
rolling pressure on ttie outer peripheral of the preformed Wank to reduce the thfckness 
at the required region and at the same time octend the cylindrical portion to a 
pi«letermined shape and profile as per the P»«^^n«; ^^!2? 
outboard surface of the inner mandrel M2 corresponds to the predelennlned hmer 
diameter of the rim. The next sequence Is the backward displacement of nrwtaiai 
during spinning operaUbn. The perfbmo cylindrical portion comprising of tt»e gutter 
poSon te spun ^Salnst an oJrter roll S2, su* outer roll outboart surface 
SJwoSmTto th?predetermlned shape of the gutter profile. The rofler R2 is used 
for both forward and backward dispiaoement of material as shown In the drawing. 

The next and the final step involve profiling tfie fixed flange PO^on^J'^T 
Rg 14. The spun rim from previous step comprising of gutter, wdl arid bead seat is 
fijrther spun and flow lOmied in a spinning machine, being positioned between ar^ 
outer mandrel and damped with an Inner clamping plate, J""'?'' JT^^JS 
Smprise of a inboard surface which confOm« ^^^^^l^^^J'^S^^J^S 
and V bead-seat, is spun and flow formed against the Inner suiftce of the outer 
mandrel by a shaping roller of predetemilned shape to form the fina^ ,f "^f 
fixed flange and S" bead-seat The operation is «P«ained « sr^r^^f^iLT^.^ 
prefbrmed Wank from previous step comprising of gutter '^eli ar^ bead s«it is 
positioned between outer mandrel S3 and dampedwltti an inn^ "^"^J^t^^' 
The roller R3 mounted on CNC hydraUlhaliy actuated slWe Impart '^"'ns (^rewire on 
the Inner peripheral of the prefonned blank to reduce ^^^^,^^1^^ 
legion and at the same Ume extend the cylindrical portion to a P'«^e«»5"^ J»PJ 
a^ profile as per the predefined machine program to the final profile & shape of the 
bead-seat & fixed flange. 

{BU T PEA T ^'ggg THE IWVeNTION ARE A?? FPM.OWS? 

A design / constroddon of a Integral steel wheel rim and disc assembly forS^ taper 
bead-seat of flat base or semi-drop center wheels of the type ha\^ng an Integral disc 
and rim portion with gutter, weH, 5* taper bead-seat and the fixed flange. 

A method of producing the wheel consists in, providing generally circular rte^ blanlt; 
spinning the blank to of pre-detemnlned unifonn thlclm^ and 
p^erably with a center hole pierced to a predetermined size. The Wank Is Preformed 
in a spinning operation, such perform further fomard & "f*^ 'P"" ^, J'^J"» 
machine, being positioned between an mandrel, outer roll and ^hectompNl plate, 
such inrier mandrel having a outboani surface which ^,^1^^^^^"^^ 
predetermined shape of the rim gutter, well, fixed flange & such outer roll have an 



outboard surface corresponding to the gutter profile. The ^Min perform Inner 
peripheral portions Is spin and flow fanned against the surlisce of the Inner mandrel to 
form the final ^pes of the rfm bead seat and flange. 

Ttie mettrod has the st^ of spin forming the peripheral portion of the blank by 
engaging the same with a forming roller so as to obtain oontrolied thidmess reduction 
and shape in the peripheral portion of the l>lank. 

The method has the step of backward spinning a section of the Wank peripheral 
portion against the shaping surface of an outwardly positioned roll to form the final 
shape of the rim gutter. 

The method has the step of spin fomding a section of the blank peripheral portion by 
engaging the same with a fonmlng roller to form the final shape of the well base shape 
and dimensibn and at least a portion of the bead seat 

The method has the step of spin forming the bead seat portion of the blank Inboard 
section against the shaping surface of the outer mandrel to form the final shape of 
fixed flange. 

A method has the step wherein first-named spin foimlng step Indudes a plurality of 
passes of the forming roller. 

A method has the step wherein alter finish spinning operation bolt holes on pierced In 
a conventional press. 

A method has the step wherein after plerdng the bolt holes, vent holes are pierced In 
a conventional press 

The method also Indudes the step of providing a disc blank of substanttaliy unffbnm 
thickness and constructed HSLA sbeel oompositfon. 

Throughout this dolled description, reference Is made to the tools and dies that 
perform the various shaping operations. Because the toolings used in each of the 
shaping operations are conventional devices, which are well known In the metal 
stamping/fonnlng arts, detail description of the same has not been provided. 

It Is to be understood that the invention may assume various aitemath^e orientations 
and step sequences, except where express specified to the contrary, tt Is also to be 
understood that the spedfic devices and processes lllustratck! In the attached 
drawings, and described in tfie following specification are simply exemplary 
embodiments of the Inventive concepts defined In the appended daims. Mence, 
spedfic dimensions and other physical characteristics relating to Vhe embodiments 
dlsdosed herein are not to be considered as limiting, unless the daims expressly state 
otherwise. 

Further, since numerous modifications and changes will readily occur to those skilled 
In the art, it Is not desired to limit the Invention to the exact construction and 
operation shown and described, and accordingly all suitable modifications and 
equhralents may be regarded as falling within the scope of the invention as defined by 
the daims that follow. 
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X. A method of manufacturtng a integral steel wheel rim and disc assembly for 5° 
toper bead-seat of flat base or semi-drop center wheels of the type having an 
^ '.1** ^JH P*"****" ^ 9\Moer, well, 5« bead-seat and flxed flange 
wlwran me said method oomprtees the following steps 

a) Providing a generally drcular blank; 

b) The Wank Is preferably of pre-detemnlned uniform thickness 

c) The Wank Is preferably with a center hole pierced to a predetermined 
sbe. 

d) Prefonming the Wank to predetermined shape & size, the preform 
blank Is spun & flow formed In a CMC spinning machine, being 
positioned between a Inner mandrel and damping plate, such mandrel 
haw"' * outboard sur^oe of predetermined cylindrical shape 
confliming to predetermined cyHndrfcal shape & profile of the rim 
gutter, weM and fixed flange. 

e) "Hie spun and flow finmed preform b> an predetermined cyRndrical 
»iape & site is further spun in a CNC spinning machine to reduce 
thickness consequently to increase the wklth In the forward direction to 
an predetermined size while maintaining the predetermined Inner 
diameter wherdn the wen, bead seat and the flxed flange are formed In 
the subsequent operations and at the same time further spinning is 
preformed on the peripheral portion of the cylinder to displace the 
preform cylindrical peripheral portion In the backwrard direction, 
against the outboard surface of the Inner mandrel & outboard surface 
of the outer ring to a predetermined profile & form of well, bead-seat, 
fixed flange and the final profile and shape of Oie gutter wall 
reflectively. 

f) The spun preform comprising of finished gutter profile, and cylindrical 
portion comprising of predetermined shape of the well, bead seat & 
ftced flange is further spun and flow formed In a spinning machine, the 
perform being positioned between an outer mandrel and an Inner 
damping (date, such outer mandrel comprise of a inboard surface 
wWdi oonfomfis to the flnal shape of the fixed fiange and 5* angle 
bead-seat, is spun and flow formed against the Inner surface of the 
outer mandrel by a shaping roller of predetermined shape to form the 
final shape of the flxed flange and 5° bead seat. 

^" 55,'"^°'* Claimed in dalm i wherein ^in forming the peripheral & inner 
porttort of the wank by engaging the same wKtt a fdrming roner so as to obtain 
oonbolled thidmess reduction and shape in the peripheral and inner portion of 
tfieWank. 

3. The method as claimed in daim l wherein the material is displaced in the 
badcward direction during spinning a portion of the perform peripheral cylindrical 
poroon against the outboard surface of ah outwardly positioned nAl to form the 
flnal shape of the rfm gutter. 
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liSn^If^ !^^'S*^ ^ * ^^"^ 80 section of the blank 

peripheral portion by engagfno the^me with a ftormlng nrtS^ forn. the mit 
^ Of the wen base shape and dimension and at leit a poSon^SUb^ 

^' H^l^S^ * f<»™«n8 »e bead seat portion of 

£S« fl^,"* ^"ajl-'nfttie shaping surfaa of the oub^ii^^ » 
form the final shape of bead seat & fixed flange. •••••wrw w 

9. The method as dalmed fn daftn 1 wherein fiakt tetep (a}x)on^te)the steo of 

"•S^rar,g£;ssirs"^^ . 

"'d2iiS^'S.St!2j^i"„iL*^ «^ piedetermlned 

iollr^' tWdtness can also be used to manuf^re the rim part 

^^^"S^A^S^S'ST,!^"^ * ^ ^^'^ assembly for 5« 

flat base or semi-drop center wheels of the type havfno an 

SSi^ ST ' *° ''^ pre^letemrtned unlfbmi thickness the blank is 

SSS!^ ?5 " ^ « predetermined size, the blank Is pre- 

Z^^' P«>«t|?n«» between an mandrel having a sur^ which cionfPrms 

Wank iwripheral & Inner porttons is spun and flow formed against the Srfereof 

^^'t^rS^J^ man«ifecturing a Integral steel wheel dm and disc assembly for 5» 

i^ri^t^n/i™ ^ or semwnip center wheels for a v^STlSlS an 

.JTJ^JS2L!1^'' bead-seat and fixed fiange 

manufactured by the process dahned In daim 1 . 

"'i23mi!2SJ*"^"l*'**' '•'^"y f'*"' 5° taper bead-seat of fiat base or 

S?^i.fr>« K*^' ' '^^'"f 8" '"tesral disc and rim portfonwiS 

f ^^""^ ""^ •^^"^ ""hen spin fbrmlV^ madiine 

Is programmed to fonn different Ovpes. •"omihw 

teJ2?S^*'LT»'IIf 2?*K ' ««sc assembly for 5« 

Ei^'^'^S °I s«"«-«"0P center wheels for a vehlde having an 
Integral disc and rim portion with gutter, well-base, bead-seat and flxad fla^ as 



II 



(tesoibed In the desotpUon of complete spedflcatton and as lihistrated by way of 
drawings accompanylno ttte complete iq>eclflcatlon* 



16. A integral steel wheel rim and disc assembly for 5* taper bead-seat of flat base or 
semi*dfop center wheels for a veWde having an integral disc and rim portion with 
gutter, weH^base, bead-seat and fbwd flange as described In the description of 
complete specification and as lihistrated by way of drawings acoompanylng the 
complete spedficatlon. 



Dated this the 7^ day of January 2004. 




Signature of Applicant 
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This Invention relates to a oonstniction, apparatus and a method of producing Integral 
wheel rbn and disc assembly of a S" taper bead-seat of Bat or semi-drop center rim, 
wovldlofl a oenerallyelrailar steel Wank from a sheet stock of pre^etemnlned unlfomn 
tttidtne^, the Wank Is preferably turtlh a oenier hole ptetced to a piBdeteitnlned size. 
The Wank is piefoiroed in spinning matWnc to a predetemiined profile & shape, such 
perform is further spun and fkw formed In a splnntng machine, the preform being 
positioned between an outer roll & inner mandrel and Mi against the damping plate, 
MCh Inner mandr«l oomprise of a outboard surface which conforms to We 
predetermined Inner diameter of the rim comprising of gutter portion, *e well, tte 
bead-seat and fixed flange and such outer rofl oomprise of outboard surface which 
confirms to the final shape and profile of «« flutter wall. The p^rm PertpheraJ 
oortfon Is then fbrward & revere, spun against the outboard surfiaoe of the inner 
rrandnsi & outboaid sacfaoe of the outer roO t» » the ftnal proWe a«l Jape J jme 
gutter wall and predetermined profile & fbrm of wed, bead-seat, fixed fiange 
Respectively. The spun rim comprising of gutter, well and bead seat Is ^««»«P^ 
«^^f^ed in a splnrtng macWne, being positioned ^f^^<>^ZJ^S^ 
and an Inner damping plate, sudi mandrel oomprise of a 1^^ 
oonfomis to the final shape of the fixed flange and ^ »ngte to the 
and now formed against the Inner surface of the ower mandrel by e Jrtiaplngroller or 
predetermined shape to Rirm the final shape of the fixed flange and 5» bead-seat 



